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Introduction 
This document presents the results of a program of lateral traction measurements 
conducted by UMTRI on a sample of three wide-base truck tires. Measurements were 
made with the tires in three wear states. The UMTRI Flat-Bed T ie  Tester was used to 
perfonn the measurements. Lateral force and aligning moment response to slip angle were 
detemined at four vertical loads and at two inflation pressures. 
Tire Sample 
Tests were conducted on three individual tires as identified in table 1. 
Table 1. Test Tires 
Each of these three tires was tested in three wear states. The wear states were 
nominally, (i) new, (ii) 1/2 tread, and (iii) U3 mad. The worn states were established by 
grinding the tread surface as is common in the preparation of a tin for recapping. Table 2 
presents n d c a l  data describing the actual wear states that were estabhhed, 





New Tread State 
inches ; % of new 
20/32 ; 100% 
; 100% 
18h2 ; 10096 
112 Tread State 
inches ; 8 of new 
9-6/32 ; 47.9% 
8*3IS2 ; 46% 
7*8/32 ; 43% 
1 /3 Tread State 
inches ; 9b of new 
6*3/32 ; 31.7% 
5*8/32 ; 32% 
6*6/32 ; 36% 
Measurement Apparatus 
The measurements were made on the UMTRI Flat-Bed Tire Tester. The flat-bed tester 
is used to obtain precise measurements of the W o n  response characteristics of tires. It 
accommQdates passenger-car and rmck tires ranging h m  24-47.5 inches in diameter. The 
design vertical load capacity of the machine is 10,000 lbs, although that value was 
exceeded in this program. The device is designed for low-speed tests at slip angles 
between k90 degrees and camber angles between k20 degrees. It is instrumented to 
measure the three forces and three moments developed at the tire-road interface. Data from 
analog transducers are converted to digital format on-line and are stored as time histories on 
digital tape. Automated data processing is used later to produce traditional "carpet plots" as 
well as data sets compatible with the various UM3'R.I vehicle models. 
The Test Matrix 
The matrix of test variables for each of the nine tirelwear state conditions consisted of 
two inflation pressures, four vertical loads, and seven slip angles. 
The two tire inflation pressures used were 120 and 132 psi. The lower of these two 
was chosen because it is the cold inflation pressure recommended for 46/65 R 22.5 L tires 
in the Tire and Rim Association Year Book, 1991. The higher pressure is simply 110% 
of this value and is believed to be reasonably representative of the "warm" operating 
pressure of the tire in use. (The Flat-Bed tire test machine operates intemittently and at 
low speed and does not cause significant warming of the tire. Thus, inflation pressures 
above the recommended pressure are usually used to represent the warm condition.) 
According to the Tire and Rim Association Year Book, 1991, the rated load of the 
44/65 R 22.5 L tire is 12,300 pounds. The four nominal vertical loads used in this 
measurement program were 4000, 8000, 12,000 and 15,000 pounds, or approximately 
113,213, 1, and 1-114 of the rated load. It would have been desirable to test the tires at a 
higher vertical load (approaching 200%), but 15,000 lbs was seen as the limit of acceptable 
loading for the flat-bed tester. 
Testing was conducted at slip angles of -1,0, 1, 2,4, 8, and 12 degrees. All testing 
was conducted at zero camber angle and zero longitudinal slip. Test were conducted with 
the tire rolling in both clockwise and counterclockwise directions. 
The test matrix used (3 tires x 3 wear states x 2 pressures x 4 loads x 7 slip angles x 2 
directions) was "full" except that, in seven of the nine &/wear state conditions, the 
combination of the maximum vertical load (15,000 lbs) and maximum slip angle (12 
degrees) was not tested. The "&sign" vertical load of the flat-bed tester is 10,000 pounds. 
Accompanying this is a design limit of 10,000 pounds on tire side force. While it was 
detemhed that the vertical load limit could be exceeded in this program, aftesr the first two 
cases2 , it was decided that the lateral force limit should not be exceeded. Thus, this most 
severe operating condition (15,000 lb and 12 degrees slip) was not included in the test 
matrix for the nmaining tires. 
Results 
Results of the measufement program are appended to this text and appear in the form of 
graphs and tables. In a l l  of the presentations, the data have been "averaged and justified." 
That is, the measurements for clockwise and counterclockwise passes are averaged, and 
- -  - 
Full tread Bridgestone and full triad Michelin. 
3 
the results are "shifted" to remove asymmetries about zero slip such that zero force and 
moment are represented at conditions of zao slip. 
For each tire-wear state there are included: 
(i) Two lateral force carpet plots, one each for the 120 and 132 psi inflation 
condition, 
(ii) Two aligning moment carpet plots, one each for the 120 and 132 psi 
idation condition. 
(iii) Two graphs presenting cornering stiffness as a function of vertical load, 
one each for the 120 and 132 psi inflation condition. 
(iv) A tabular presentation of lateral force and aligning moment results in a 
"readable" farmat. 
(v) A tabular presentation of the data in a format based on the Yaw/RoU 
Model input stream requirements.3 
(vi) A tabular presentation of the data in a format based on the "WAC pre- 
processoP" data file structure and/or the Phase IV Model input stream 
requirements.3 
An overview of the relative lateral stiffness of the three tires over the range of wear 
states examined is provided in the figure on page five. This figure is a plot of cornering 
stiffness (lateral force at one degree slip) versus vertical load. The range of cornering 
stiffness measured over the new tread to the 113 tread wear state is shown for each of the 
three tires, respectively. As is generally true, cornering stiffness increases significantly as 
tread depth decreases. It is also apparent that cornering stiffness varies significantly among 
the thret tire types. 
The f i gm shows data for an inflation pressure of 120 psi. At 132 psi inflation the 
same general relationships hold, and the influence of inflation pressure over this range is 
generally small compared to the influenas illustrated in the figure. 
Lateral farce and aligning moment are estimated for conditions of 15,000 Ib vertical load and 12 degree 
slip in order to complete the required input for the models. 
The Influence of Tire Type, Wear State, and Vertical Load 
on the Cornering Stiffhess of Three 45/65 R 22.5 L Tires 
- 
4oob sodo 12,.d00 ia,doo 
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Lateral Force and Aligning Moment Tables 
Size = 445165R22.5 L; Full Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
Aligning Torque Table 







0 1 2 4 8 12  
0.00 444.29 834.51 1497.66 2580.1 6 3291.49 
0.00 863.22 1697.56 3057.90 5052.1 3 6237.21 
0.00 1276.53 2523.95 4560.79 7334.95 8776.06 






0 1 2 4 8 12  
0.00 49.90 70.42 95.42 123.84 99.89 
0.00 133.05 21 2.94 298.87 388.34 31 7.92 
0.00 208.71 359.30 603.56 690.24 540.47 
0.00 260.85 544.98 81 3.85 970.79 761.63 
Size = 445/65R22.5 L; Full Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 







Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 12  
0.00 41 6.1 1 81 8.89 1450.51 2443.25 3265.92 
0.00 828.06 1628.49 2906.82 4820.76 61 18.62 
0.00 1230.87 2429.06 4340.88 7181 -02 8633.1 8 






0 1 2 4 8 12  
0.00 48.54 67.34 1 02.1 9 101.70 125.58 
0.00 11 8.58 192.83 284.90 327.94 322.05 
0.88 196,6 3 368.28 566.02 661.10 551.53 
0.00 245.95 521.56 777.68 91 1 -57 760.76 
Input Format for the Constant Velocity Yaw/Roll Program 
Size = 445/65R22.5 L; Full Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4008.00 444.29 834.51 1497.66 2580.1 6 3291.49 
7985.00 863.22 1697.56 3057.90 5052.1 3 6237.21 
11962.00 1276.53 2523.95 4560.79 7334.95 8776.06 
14946.00 151 8.1 9 3051 -42 5608.1 0 8863.03 10508.70 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1.00 2.00 4.00 8.00 12.00 
4008.00 4.1 6. 5.87 7.95 10.32 8.32 
7985.00 1 1  -09 17.74 24.91 32.36 26.49 
1 1  962.00 17.39 29.94 50.30 57.52 45.04 
14946.00 21.74 45.42 67.82 80.90 63.47 
Size = 445l65R22.5 L; Full Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1.00 2.00 4.00 8.00 12.00 
401 0.00 41 6.1 1 810.89 1450.51 2443.25 3265.92 
7989.00 828.06 1628.49 2906.82 4820.76 61 18.62 
1 1963.00 1230.87 2429.06 4340.88 71 01.02 8633.1 8 
14955.00 1489.09 2927.39 5357.87 8605.61 10365.40 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
401 0.00 4.04 5.61 8.52 8.48 10.47 
7989.00 9.88 16.07 23.74 27.33 26.84 
1 1963.00 16.34 30.68 47.1 7 50.93 45.96 
14955.00 20.50 43.46 64.81 75.96 63.40 
RTAC and Phase IV Data 
FULL TREAD, PSI = 120 
TIRE,21 .O,XXX 
STIFFYZ,XXX,6624.5 
ALIGN, 214.1 7 
CALFA, 1 289.3 1 
TABLE 
CALFA,4,1 
4008.0 7985.0 1 1962.0 14946.0 
2.1 
191 95 













2, 0.21 1 
4, 0.381 
8,  0.61 3 
4 2, 0.734 
491 95 
1, 0.1 02 
2, 0.204 
4, 0.375 
8,  0.593 
12, 0.703 














12, 0.81 4 
2,1,5 












4 ,  0.100 
2, 0.1 96 
4,  0.358 
8 , 0.575 
12, 0.693 
Michelin XZY 
445/65 R 22.5 L 
112 Tread 
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Lateral Force and Aligning Moment Tables 
Size = 445/65R22.5 L; 47.9% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 




0 1 2 4 8 12 
0.00 591 -72 1031.05 1753.01 2654.87 3140.1 7 
Aligning Torque Table 







Size = 445/65R22.5 L; 47.9% Tread; lnflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 12 
0.00 42.90 66.51 89.84 89.1 0 53.1 8 
0.00 164.1 0 273.08 374.47 296.20 172.88 
0.00 273.1 0 559.41 725.1 6 529.37 31 0.23 






Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 12 
0.00 535.85 980.52 1661 -91 2557.10 3073.40 
0.08 1 1 65.70 21 61.75 3882.46 5473.58 6 156.98 
0.00 1832.43 3365.55 5743.31 8030.54 8767.84 






0 1 2 4 8 12 
0.00 41.76 65.50 89.86 85.37 39.21 
0.00 135.38 249.4 7 339.70 282.42 160.53 
0.80 253.39 492.33 682.53 513.99 295.78 
0.00 323.1 6 685 2 3  966.46 699.98 
MlCHELlN XZY 
Input Format for the Constant Velocity YawIRoll Program 
Size = 445165R22.5 L; 47.9% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3986.00 591.72 1031.05 1753.01 2654.87 3140.1 7 
7992.00 1244.68 2283.66 3941.51 5704.90 6290.1 2 
11984.00 1904.89 3528.47 6035.66 8232.14 8934.03 
14981 .OO 2304.05 4298.73 7456.78 991 8.00 10763.63 ' 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3986.00 3.57 5.54 7.49 7.42 4.43 
7992.00 13.67 22.76 31.21 24.68 14.41 
11 984.00 22.76 46.62 60.43 44.1 1 25.85 
14981 .OO 28.43 61.93 86.77 60.97 ,35.73 ' 
Size = 445165R22.5 L; 47.9% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
Aligning Torque Table 




RTAC and Phase IV Data 













8 I 0.666 
12, 0.788 
291 15 
1 ,  0.156 
2, 0.286 
4 0.493 
8 I 0.71 4 
12, 0.787 
,5 
1 I 0.159 









12, 0.71 8 







3983.0 8001 .O 11 983.0 14999.0 
2.1 
1 ,I 15 
1, 0.135 
2, 0.246 










1 ,  0.153 
2, 0.281 
4, 0.479 
8 I 0.670 
12, 0.732 
4,1,5 




12, 0.709 * 
Michelin XZY 
445165 R 22.5 L 
113 Tread 
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Lateral Force and Aligning Moment Tables 
Size = 445/65R22.5 L; 31.7% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 




Size = 445/65R22.5 L; 31.7% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 1 2  
0.00 646.44 1120.66 1879.94 2783.20 3162.1 7 
Aligning Torque Table 







Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 1 2  
0.00 48.68 74.1 7 93.92 85.88 48.44 
0.00 172.26 300.1 8 381.98 280.54 154.1 3 
0.00 296.29 522.20 750.87 502.96 273.84 




0 1 2 4 8 1 2  
0.00 596.58 1065.26 1764.49 2660.71 3086.38 
Verticle Load 
3988.00 
0 1 2 4 8 1 2  
0.00 45.38 70.25 86.1 7 79.96 49.32 
MlCHELlN XZY 
Input Format for the Constant Velocity YawIRoll Program 
Size = 445165R22.5 L; 31 -7% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3994.00 646.44 11 20.66 1879.94 2783.20 31 62.1 7 
7997.00 1382.1 2 251 2.1 9 4255.08 5839.92 6344.24 
11985.00 2113.09 3856.20 6431.55 8425.67 8985.45 
14999.00 2608.33 4708.78 8007.25 1021 8.30 10897.1 8 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3994.00 4.06 6.1 8 7.83 7.1 6 4.04 
7997.00 14.35 25.01 31.83 23.38 12.84 
11 985.00 24.69 43.52 62.57 41.91 22.82 
14999.00 29.99 67.1 1 87.64 56.94 31 -00 
Size = 445165R22.5 L; 31.7% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3988.00 596.58 1065.26 1764.49 2660.71 3086.38 
8000.00 1300.83 2379.97 4000.94 5701.31 6246.76 
1 1989.00 2039.47 3723.25 61 82.05 8298.93 8923.1 2 
14987.00 2609.95 461 1 .OO 7637.06 10056.90 1081 3.31 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3988.00 3.78 5.85 7.1 8 6.66 4.1 1 
8000.00 12.79 21.73 29.1 7 22.84 13.29 
11 989.00 22.35 43.46 58.54 40.08 23.01 
14987.00 28.64 61.08 84.07 54.58 31.33 + 
'Estimate 
RTAC and Phase IV Data 







3994.0 7997.0 11 985.0 14999.0 
2.1 
191 I5 
1, 0.1 62 
2, 0.281 





2 ,  0.31 4 










1 ,  0.1 74 
2, 0.31 4 
4, 0.534 
8, 0.681 
12, 0.727 * 

















2 ,  0.297 
4, 0.500 




2, 0.31 1 






4, 0.51 0 
8, 0.671 
12, 0.722 * 
Bridgestone M747 
445165 R 22.5 L 
Full Tread 
Fy - I b s  
04/12/91 11 :32:14  BR H747 445/65R22.5 FUL 1 2 0 . 0  PSI 
L a t e r a l  Force  as  a  F u n c t i o n  o f  S l i p  Angle and U e r t i c l e  Load 


I n f l .  Press. = 132.0 psi  
Fu l l Tread 
Size = 445/65R22.5 
04/12/91 11 :32:14  BR 1747 445/65R22,5 FUL 132,O PSI 
A l ign ing  tloment as a Funct ion o f  S l i p  Angle and U e r t i c l e  Load 


Lateral Force and Aligning Moment Tables 
Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
Size = 445165R22.5 L; Full Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 







Size = 445165R22.5 L; Full Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 12 
0.00 636.56 1 122.1 0 1949.37 2978.97 3529.92 
0.00 1297.08 2304.49 3989.16 5938.02 6776.84 
0.00 1883.60 3241.55 5870.28 8459.21 9468.1 8 
0.00 2254.22 3872.86 7095.89 101 15.50 
Verticle Load 
4023.00 
0 1 2 4 8 12 
0.00 58.85 94.94 1 25.77 118.44 80.4 1 
Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (lbs) 
Slip Angle 
Verticle Load 
401 1 .OO 
- 
0 1 2 4 8 12 
0.00 561.27 1062.45 181 3.65 2877.68 341 6.1 7 
Verticle Load 




0 1 2 4 8 12 
0.00 49.92 89.36 1 1  8.09 1 1  6.91 80.43 
0.00 146.50 265.08 397.06 380.1 9 251.57 
0.00 240.52 423.44 721.48 667.33 458.57 
0.00 302.43 551.74 954.47 909.88 
Input Format for the Constant Velocity YawIRoll Program 
Size = 445165R22.5 L; Full Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4023.00 636.56 1 122.1 0 1949.37 2978.97 3529.92 
7992.00 1297.08 2304.49 3989.16 5938.02 6776.84 
1 1  988.00 1883.60 3241.55 5870.28 8459.21 9468.1 8 
14975.00 2254.22 3872.86 7095.89 101 15.50 1 1  322.02 ' 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (lbs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4023.00 4.90 7.91 10.48 9.87 6.70 
7992.00 12.93 22.82 35.33 32.82 20.96 
1 1988.00 20.87 41.58 65.57 58.26 37.93 
14975.00 26.47 57.1 1 90.05 79.91 52.02 * 
Size = 445j65R22.5 L; Full Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
401 1 .OO 561.27 1062.45 181 3.65 2877.68 341 6.1 7 
8007.00 1 1  24.08 21 78.71 3741.98 5821.1 0 6630.34 
1 1  974.00 1631.38 3224.1 9 5545.60 8321.94 9302.61 
14993.00 21 71.01 3963.09 6789.00 1001 4.80 1 1  194.96 * 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
401 1 .OO 4.1 6 7.45 9.84 9.74 6,70 
8007.00 12.21 22.09 33.09 31 -68 20.96 
1 1  974.00 20.04 35.29 60.1 2 55.61 38.21 
14993.00 25.20 45.98 79.54 75.82 52.1 0 
BRIDGESTONE M747 
RTAC and Phase IV Data 







4023.0 7992.0 11 988.0 14975.0 
2.1 
1,1 ,5 
1, 0.1 58 
2, 0.279 
4, 0.485 
8 ,  0.740 
12, 0.877 
2,1,5 

















































12, 0.747 * 
Bridgestone M747 
445165 R 22.5 L 
112 Tread 

- Ibs  
8 Deg, 
04/24/91 10:22:38  BR M747 445/65R22.5 1/2 132PSI 
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Lateral Force and Aligning Moment Tables 
Size = 445165R22.5 L; 46% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
Aligning Torque Table 




0 1 2 4 8 1 2  
0.0 0 674.22 1205.41 2054.30 2963.69 3258.58 
Size = 445165R22.5 L; 46% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 




0 1 2 4 8 1 2  
0.00 57.73 88.20 11 9.45 85.89 29.24 
Aligning Torque Table 




0 1 2 4 8 1 2  




0 1 2 4 8 1 2  
0.00 30.54 68.40 80.20 60.40 20.36 
Input Format for the Constant Velocity YawIRoll Program 
Size = 445165R22.5 L; 46% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3989.00 674.22 1205.41 2054.30 2963.69 3258.58 
7994.00 1548.72 2799.92 461 4.68 5966.91 6294.70 
1 1991 .OO 21 15.50 41 86.02 6787.27 8633.80 901 2.62 
15007.00 2425.1 5 5034.1 1 8323.53 10407.90 10864.56 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3989.00 4.81 7.35 9.95 7.1 6 2.44 
7994.00 15.42 25.24 35 -46 20.99 11.89 
11 991 .OO 24.54 49.01 64.59 38.1 4 20.24 
15007.00 29.79 64.35 90.35 52.05 27.63 
Size = 445165R22.5 L; 46% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3989.00 587.09 11 00.64 1881.72 2823.03 31 90.59 
7991 .OO 1443.79 2655.67 4348.98 5861.67 61 98.00 
1 1989.00 2022.1 2 4045.81 6480.68 8545.43 8896.01 
15004.00 2442.07 4949.51 8027.07 10307.80 10730.68 * 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1.00 2.00 4.00 8.00 12.00 
3989.00 2.55 5.70 6.68 5.03 1.70 
7991 .OO 13.34 24.45 30.21 19.70 11.58 
11 989.00 22.1 6 42.42 59.64 36.34 19.52 
15004.00 28.33 59.1 1 85.51 50.39 27.08 
RTAC and Phase IV Data 
46% TREAD, PSI = I20  
TIRE,20.7,XXX 
STIFFYZ,XXX,6885.5 




3989.0 7994.0 1 1991 .O 15007.0 
2.1 
1 ,I ,5 
1, 0.1 69 
2, 0.302 
4, 0.51 5 
8, 0.743 
12, 0.81 7 
2,1,5 






1, 0.1 76 









12,  0.724 * 
















1, 0.1 81 
2, 0.332 




1, 0.1 69 
2, 0.337 
4, 0.541 
8, 0.71 3 
12, 0.742 
4,1,5 
1, 0.1 63 
2, 0.330 
4 I 0.535 
8, 0.687 
12,  0.715 ' 
'Estimate 
Bridgestone M747 




I n f l .  Pres. = 120.0 psi 
Tread = 32% 
Size = 445/65R22.5 
05/08/91 08:40:41 BR H747 445/65R22,5 1/3 120PSI 
Aligning Moment as a Function of Slip Angle and Uerticle Load 
I n f l .  P r e s .  = 132.0 ps i  
Tread = 32;X 
11994 I b s .  Size  445/65R22.5 
05/08/91 08:40:41 BR M747 445/65R22,5 1/3 132PSI 
Aligning Moment as a Function o f  Slip Angle and Uerticle Load 


Lateral Force and Aligning Moment Tables 
Size = 445165R22.5 L; 32% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 





11 991 .OO 
14987.00 
Size = 445165R22.5 L; 32% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 1 2  
0.00 754.14 1308.65 21 98.96 3099.05 3320.02 
0.00 1704.44 2957.1 9 4862.09 6222.05 6495.1 7 
0.0 0 2510.97 4504.34 7175.27 8888.30 9247.06 
0.00 2749.09 5399.67 8708.20 10655.60 
Aligning Torque Table 





1 1991 .OO 
14987.00 
0 1 2 4 8 1 2  
0.00 58.80 88.77 119.80 93.1 3 70.46 
0.00 213.62 342.60 448.74 272.39 141 -29 
0.00 300.68 61 6.1 8 806.71 477.02 251 -30 
0.00 384.04 824.45 1123.10 640.50 
Verticle Loac 
401 5.00 
0 1 2 4 8 1 2  
0.00 676.62 1229.06 2058.40 301 2.65 3241.40 
Aligning Torque Table 







0 1 2 4 8 1 2  
0.00 54.73 82.59 1 09.34 94.28 29.54 
0.00 1 78.92 285.51 421.22 282.21 144.52 
0.00 294.86 578.20 771.96 471.22 250.1 7 
0.00 356.26 755.90 1 030.78 628.09 
Input Format for the Constant Velocity YawIRoll Program 
Size = 445165R22.5 L; 32% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4007.00 754.1 4 1308.65 21 98.96 3099.05 3320.02 
7996.00 1704.44 2957.1 9 4862.09 6222.05 6495.1 7 
11991.00 2510.97 4504.34 7175.27 8888.30 9247.06 
14987.00 2749.09 5399.67 8708.20 10655.60 11 085.69 ' 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4007.00 4.90 7.40 9.98 7.76 5.87 
7996.00 17.80 28.55 37.40 22.70 11.77 
11 991 .OO 25.06 51.35 67.23 39.75 20.94 
14987.00 32.00 68.70 93.59 53.38 28.12 ' 
Size = 445165R22.5 L; 32% Tread; lnflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
401 5.00 676.62 1229.06 2058.40 301 2.65 3241 -40 
7991 .OO 1531.39 2808.25 4620.1 6 61 16.56 6385.94 
11994.00 2363.18 4328.25 6943.13 8828.53 9135.52 
14986.00 2737.94 5247.54 8472.83 1061 2.20 10981.21 ' 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
401 5.00 4.56 6.88 9.1 1 7.86 2.46 
7991 .OO 14.91 23.79 35.1 0 23.52 12.04 
11 994.00 24.57 48.1 8 64.33 39.27 20.85 
14986.00 29.69 62.99 85.90 52.34 27.79 
'Estimate 
RTAC and Phase IV Data 







4007.0 7996.0 1 1991 .O 14987.0 
2.1 
111 95 
1 I 0.1 88 
2 , 0.327 
4 I 0.549 
8 I 0.773 
12,  0.829 
2,1 15 
1, 0.21 3 
2 I 0.370 
4, 0.608 
8 I 0.778 
12, 0.81 2 
3,195 
1 I 0.209 





1 I 0.1 83 
2, 0.360 
4 I 0.581 
8, 0.71 1 
12, 0.740 







401 5.0 7991 .O 11 994.0 14986.0 
2.1 
1,115 
1, 0.1 69 
2 I 0.306 




1 I 0.192 
2 I 0.351 
4 I 0.578 
8, 0.765 








1 I 0.1 83 
2, 0.350 
4, 0.565 
8 ,  0.708 
12,  0.733 * 
Goodyear GI 65 








a m  
\ 




Good Year GI65 Super Single 
Lateral Force and Aligning Moment Tables 
Size = 445165R22.5 L; Full Tread; lnflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
Aligning Torque Table 




0 1 2 4 8 1 2  
0.00 541.89 1007.22 1751.34 2871.54 3574.28 
Verticle Load 
3995.00 
0 1 2 4 8 1 2  
0.00 47.30 77.01 105.07 108.02 82.57 
Size = 445165R22.5 L; Full Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 







Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 1 2  
0.00 547.59 973.38 1705.61 2765.1 1 361 1.72 
0.00 1075.95 1900.29 3435.52 5582.30 6881 -41 
0.00 1663.45 2897.06 5260.33 8224.84 9759.51 






0 1 2 4 8 1 2  
0.0 0 45.61 73.88 95.25 91.47 100.1 7 
0.00 121.76 220.47 314.22 357.21 350.21 
0.00 215.05 386.78 598.1 7 691 -49 61 0.43 
0.00 263.31 591.74 838.67 962.93 743.75 
Good Year GI  65 Super Single 
Input Format for the Constant Velocity Yaw/Roll Program 
Size = 445165R22.5 L; Full Tread; lnflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1-00 2.00 4.00 8.00 12.00 
3995.00 541.89 1007.22 1751.34 2871.54 3574.28 
7985.00 1059.29 201 7.1 5 3575.84 5805.58 6985.06 
11 970.00 1558.02 301 6.03 5364.98 8400.1 0 9881.67 
14943.00 1874.78 3669.59 6537.78 101 96.30 11 788.80 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3995.00 3.94 6.42 8.76 9.00 6.88 
7985.00 11.21 19.64 29.34 33.64 27.48 
11 970.00 18.82 38.87 56.48 63.86 49.05 
14943.00 23.58 54.61 79.52 89.40 60.06 
Size = 445165R22.5 L; Full Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4008.00 547.59 973.38 1705.61 2765.11 361 1.72 
7979.00 1075.95 1900.29 3435.52 5582.30 6881.41 
11956.00 1663.45 2897.06 5260.33 8224.84 9759.51 
14941 .OO 1966.44 3485.1 3 6342.00 991 2.57 11 629.1 0 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4008.00 3.80 6.1 6 7.94 7.62 8.35 
7979.00 10.15 18.37 26.1 8 29.77 29.1 8 
1 1956.00 17.92 32.23 49.85 57.62 50.87 
14941 .OO 21 -94 49.31 69.89 80.24 61.98 
Good Year GI65 Super Single 
RTAC and Phase IV Data 
FULLTREAD, PSI = 120 
TIRE,PI .OIXXX 





3995.0 7985.0 11 970.0 14943.0 
2.1 
111 95 
1 I 0.136 
2 ,  0.252 
4 ,  0.438 
8 I 0.71 9 
12, 0.895 
2,1,5 
1 ,  0.133 
2 I 0.253 




1, 0.1 30 
2 I 0.252 
4 ,  0.448 




2 I 0.246 
4 I 0.438 
8 I 0.682 
12, 0.789 
FULL TREAD, PSI = 132 
TIRE121 .2,XXX 
STIFFYZ,XXX,7156.5 




4008.0 7979.0 1 1956.0 14941 .O 
2.1 
11115 
I 0.1 37 
7 0.243 






4 I 0.431 




2 I 0.242 
4, 0.440 
8, 0.688 
12, 0.81 6 
4,1,5 
1, 0.132 
2 , 0.233 
4, 0.424 
8 I 0.663 
12, 0.778 
Goodyear GI 65 
445165 R 22.5 L 
112 Tread 

Fy - Ibs  
t 








Good Year 6165 Super S i n g l e  
8 Deg. 14982 I bs .  
I n f l .  Pres. = 132.0 p s i  
Tread = 433 . 
Size  = 445/65R22.5 
3984 I b s .  
L 
04/22/91 09 :32 :22  GY GI65 445/65R22,5 1/2 132PSI 





Good Year GI65 Super Single 
Lateral Force and Aligning Moment Tables 
Size = 445165R22.5 L; 43% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
Aligning Torque Table 




0 1 2 4 8 12 
0.00 672.30 1 177.02 1995.78 2963.74 3299.1 2 
Verticle Load 
4002.00 
0 1 2 4 8 12 
0.00 55.1 3 75.89 102.67 93.57 60.06 
Size = 445165R22.5 L; 43% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 





1 1991 .OO 
14982.00 
Aligning Torque Table 
Aligning Torque (in-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
0 1 2 4 8 12 
0.00 626.1 3 1127.95 1869.93 2847.1 1 3245.61 
0.00 131 9.88 241 1.68 4047.79 5746.74 6294.01 
0.00 1965.42 3636.36 6040.09 8290.39 8967.51 




1 1  991 .OO 
14982.00 
0 1 2 4 8 12 
0.00 50.62 77.64 95.1 0 90.65 63.81 
0.00 148.1 2 240.49 332.63 276.62 1 75 -95 
0.00 234.47 407.95 599.97 479.1 9 287.72 
0.00 304.91 534.44 895.99 648.67 
Good Year GI65 Super Single 
Input Format for the Constant Velocity YawIRoll Program 
Size = 445165R22.5 L; 43% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 7 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4002.00 672.30 1 177.02 1995.78 2963.74 3299.1 2 
8007.00 141 5.65 2543.38 4263.09 5944.1 3 641 1.57 
11 990.00 2081 .I 0 3775.37 6283.1 6 8464.36 9078.06 
14987.00 2364.93 4451.1 8 7629.48 101 27.70 10862.00 * 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 7 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4002.00 4.59 6.32 8.56 7.80 5.01 
8007.00 13.52 21.47 29.29 24.45 14.43 
11 990.00 21.98 37.36 54.46 42.99 25.33 
14987.00 26.78 47.98 77.87 56.41 33.24 
Size = 445/65R22.5 L; 43% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 7 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3984.00 626.1 3 1 127.95 1869.93 2847.1 1 3245.61 
7993.00 1319.88 2411.68 4047.79 5746.74 6294.01 
11991.00 1965.42 3636.36 6040.09 8290.39 8967.51 
14982.00 2349.39 4364.1 4 7449.09 10056.30 10877.65 * 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 7 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3984.00 4.22 6.47 7.92 7.55 5.32 
7993.00 12.34 20.04 27.72 23.05 14.66 
11 991 .OO 19.54 34.00 50.00 39.93 23.98 
14982.00 25.41 44.54 74.67 54.06 32.46 * 
Good Year GI65 Super Single 
RTAC and Phase IV Data 
















11 0.1 77 





1, 0.1 74 






2 ,  0.297 
4, 0.509 
8, 0.676 
12, 0.725 * 











2 I 0.283 
4, 0.469 
8, 0.71 5 
12, 0.81 5 
291 95 
1,  0.1 65 
2, 0.302 
4 0.506 
8, 0.71 9 
12, 0.787 
3,1,5 
1, 0.1 64 









12, 0.726 " 
"Estimate 
Goodyear GI 65 
445/65 R 22.5 L 
113 Tread 

Good Year 6165 Super S i n g l e  
05/06/91 09:54:15 GY GI65 445/65R22,5 1/3 132PSI 
Lateral Force as a Function of Slip Angle and Uerticle Load 
* 0 - * m z & 
In 
' Q n   .- 
I n -  





Good Year GI65 Super Single 
Lateral Force and Aligning Moment Tables 
Size = 445/65R22.5 L; 36% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
Slip Angle 
Aligning Torque Table 




0 1 2 4 8 1 2  
0.00 698.1 2 121 7.23 2053.23 2998.02 3326.90 
Size = 445165R22.5 L; 36% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 




0 1 2 4 8 1 2  






0 1 2 4 8 1 2  
0.00 641.05 11 62.68 1942.44 2890.81 3252.79 
0.00 1451.00 2579.63 4188.03 5876.59 6375.52 
0.00 21 25.07 391 0.45 6302.97 841 4.56 8988.64 
0.00 2299.33 4757.06 771 5.84 101 26.00 
Aligning Torque Table 







0 1 2 4 8 1 2  
0.00 53.01 76.60 104.49 100.08 67.88 
0.00 150.60 234.66 355.99 280.36 182.81 
0.00 238.20 439.58 652.34 467.56 287.57 
0.00 291.52 566.07 902.46 635.87 
Good Year GI65 Super Single 
Input Format for the Constant Velocity YawlRoll Program 
Size = 445165R22.5 L; 36% Tread; Inflation Pressure = 120.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4006.00 698.1 2 121 7.23 2053.23 2998.02 3326.90 
7994.00 1486.05 2661.48 4385.47 5953.21 6399.61 
11 984.00 21 35.60 3953.59 6469.08 8454.1 4 9025.1 9 
14978.00 2481.90 4720.26 7859.92 101 01.90 10784.25 * 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
4006.00 4.88 7.34 9.62 8.37 5.35 
7994.00 14.06 22.61 31.82 24.1 4 14.83 
1 1984.00 22.81 43.59 58.84 43.37 25.28 
14978.00 28.75 59.55 81.91 58.37 34.03 
Size = 445165R22.5 L; 36% Tread; Inflation Pressure = 132.0 psi 
Cornering Force Table 
Lateral Force (Ibs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3995.00 641.05 1162.68 1942.44 2890.81 3252.79 
7976.00 1451 .OO 2579.63 41 88.03 5876.59 6375.52 
11986.00 2125.07 391 0.45 6302.97 841 4.56 8988.64 
14996.00 2299.33 4757.06 771 5.84 101 26.00 1081 6.84 ' 
Aligning Torque Table 
Aligning Torque (ft-lbs) VS. Slip Angle (deg) and Verticle Load (Ibs) 
5 6 
0.00 1 .OO 2.00 4.00 8.00 12.00 
3995.00 4.42 6.38 8.71 8.34 5.66 
7976.00 12.55 19.55 29.67 23.36 15.23 
11 986.00 19.85 36.63 54.36 38.96 23.96 
14996.00 24.29 47.1 7 75.20 52.99 32.59 
Good Year G I  65 Super Single 
RTAC and Phase IV Data 







4006.0 7994.0 11 984.0 14978.0 
2.1 
95 
1 ,  0.1 74 
2, 0.304 
4, 0.51 3 
8, 0.74 8 
12, 0.830 
2,195 
1, 0.1 86 











1, 0.1 66 
2, 0.31 5 
4, 0.525 
8 ,  0.674 
12, 0.720 ' 







3995.0 7976.0 I 1  986.0 14996.0 
2.1 
1 ,I 95 




12, 0.81 4 
2,195 






1, 0.1 77 






2, 0.31 7 
4, 0.51 5 
8, 0.675 
12, 0.721 
'Estimate 
